Targeting actin remodeling profiles for the detection and management of urothelial cancers--a perspective for bladder cancer research.
The actin cytoskeleton and numerous proteins associated with its regulation and function constitute over 25% of total proteins in the cell. Growing evidence from this laboratory and others shows that alterations of actin polymerization, or actin remodeling, plays a pivotal role in regulating the morphologic and phenotypic events of a malignant cell. The actin remodeling is the result of activation of oncogenic actin signaling pathways (e.g., Ras and Src), or inactivation of several important actin-binding proteins that have tumor suppressive functions (e.g., Gelsolin, E-Cadherin, etc.). Recently distinctive protein expression patterns of some of these genes in bladder cancer carcinogenic and progressive processes have been observed. Specific actin-pathway antagonists that have growth inhibitory effect on transformed cells, but not normal cells, have been developed. Our overall hypothesis is that actin alterations are progressive and that distinctive actin remodeling profiles are associated with different stages of cancer development and progression. These patterns can be used as markers for cancer early detection and prognostic indication. On the other hand, detection of specific types of actin-signaling pathway alterations also enables a targeted preventive or therapeutic intervention with specific actin signaling pathway blockers, thereby providing an actin-based paradigm for individualized monitoring and intervention of human bladder cancer.